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Abstract

This paper offers an ecologically-based view of land and land value, building upon the multiproduct nature of e& systems
and upon landscape ecology. The paper questions the ability of markets to create optimal landscapes, even when traditional
methods of internalizing externalities are applied, ‘and concludes that attempting a complete valuation of ecosystem; is
quixotic.” Achieving sustainable landscapes requires both sufficient ‘ecological knowledge and ingtitutions capablc “of
overcoming landscape-scale market Failure. Accordingly, the paper examines-forms of pubhc ‘and private ownersh|p in xhe

United States to assess how well partlcular institutional condltlons mlght facthte ecologmnl adaptallon there:\ 1eie P

,recexve ,For nstance a. foresi niay produce plant :md
animal - bxomass 5011 retentxon _nutrient. uptake
‘.ground _ater { haroe and many other useful func-

1. Landseabé val ué“"an‘d _the market '

Ecosystems resemble namml muluproduct facto—
Powered by the sun, Lhey produce a vanety of '
0oods and servxces of use to humans. The goods and
services,’ or funcnons they’ prov1de vary accordmo
to Lhe type of management or lack Lhereof they :

.-ment may |mply declmmo or mcreasmg levels of.
‘olher 'funcuons over.. nme.; For Jnstance, Jincreased.,
-ﬂ{nmber harvesung may. xmply {ess soil, retention and &
chanoes in. (he specxes -mix..of; ammals and thei
'populauonc. ir. i e
~The_ mix ot ooods and. servxces provxded bv a -
‘-_Jpamcular piece; of_land, and, thexr{zvalue depcnds .
upon the scale o_f analyS\s one chooses. For emmple

L‘ouespanrﬂng author. A

' This paper is the outgrowth of a series of dlSCUSSlOﬂS by the .
authors & pan of the US Man and the Biosphere Temperate zone: .-+
Directorate Project *Land usc Patterns in the Olympic 2nd South-
cm Appalachian Biosphere Reserves. implications for Long. Tcrm
Sustainable Dcvclopmen( and Environmental Vitality.”
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The original version of this paper. - Landscapes. Ecosystem Vaue. + * Theauthors are aware that. 1o 3 I:;u#m extent, it is difficult to
and Sustainability, was presented at the 1994 Association of - delineate "the boundaries of an ceosystem because one natural
. Environmental and Resource Economists Workshop, “Integrating - @ - system tends 1o blend from one to another. However, they use the
" ‘the Environment and the Economy: Sustainable Developmentand - - term here to facilitate the examination ot scale effects in valuing
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t0 have a certain vValue based upon its output of
economically significant goods and services. How-
ever, when considered within the context of a water-
shed, the same piece of land may have another value
arising from its interrelationships with other compo-
nents of the watershed. When spatial considerations
within a broader landscape are considered, the land
may have yet a different value. Ecological processes

that operate at the landscape scale raise new ques-

tions about the ability of ‘markets to allocate land
adequately between various uses.

L andscape ecology views large land areasin terms
of the distribution of energy, materials, and species
as they relatg. to the sizes, shapes, numbers, kinds

and configurations of component ecosystems. Land- .

scapes may be considered any spatially heteroge-

neous area (Turner, 1989). Landscape ecology and

island biooeoo}aphy tell us that spatial patterns of
vegetative cover’ greatly affect ecological processes

and, therefore, the’ mix of goods and services, pro- =

vided by ecosystems (Ewel, 1986; For-man and Go-
dron, 1986; Tumer, 1989; Franklin, 1992; Lee et d.,
1992; Stanford arid Ward, 1992; Naveh and Lieber-
man, 1993).

Consider, for example, an isolated patch of Dou

glas-fir forest surrounded by a clearcut, Recem stud—

ies show that the ‘microclimate. of the clearcut ex-

tends into old-gxowt,h forest. for 200 m or more in the

case of relative humidity and wind, and up to 300 m:

patches of 50 ha or more. Howevcr most fores
managers-of Douclas~ﬁr use pa:ch sxzes “of 10 t0 1

 ha (Franklin,”1992). Therefore as a laroe ‘share of 2

' forested area’ is clearcut, xt makes a’ oreat dxfferenc
whether /it is<cut” in" ofie - conuouous block or i
_numerous h:ohly dxspersed small compartments Th
former leaves-a* !aroe *area “of undxsturbed mteno
habitat whcreas thé latter does not. Of ‘coursé: laro

areas of conuouous “clearcuts without resxdual forest™

offer their own problems.
To follow the ‘above example runher c!earcumn"
also affects other biological - procesacs [ntensive,.

highly“dispersed, clearcutting in the Lake States’ hay ™

created greatly increased deer populations, heavily

browsed understories of forest patches. reduced tree

R AN

sipie ot

At by

in extreme cases. This affects biotic processes such
as the rate of tree mortality. Attaining a significant®
amount of unmodified interior habitat requires:forest

"‘understand human manaoement,affecns ecolooxcal

“ vided by the forcstw\_vuh the following equation:

plant species of special interest. Concentrated harvest
areas could have mitigated some of these negative
effects. The impact of such practices on riparian
habitats has received less study. Depending'upon the
sizes of watersheds and extent of cutover, the cumu-
lative effects of dispersed versus concentrated forest
cuttings on hydrologic and geomorphic events can be
great (Franklin, 1992).

Connections between patches of cover types also
may have an important impact on maintaining species
populations over time. Birds and small mammals, for
instance, may travel along fencerows between wood-
lots to avoid crossing open fields. Therefore, gene
pools may be more extensive and woody patches
where small mammal populations have become ex-
tinct may become recolonized more readily when
they are connected by fencerows than when they are
isolated. Grizzly. bear use habitats within 100 m of
roads far less than other similar habitats In a274-km?
area of grizzly habitat in the Rocky Mountains road
development significantly reduced the area of bear
habitat by ‘affecting the ‘spatial characteristics of the
area (Turner, 1989). In similar fashion the shape of *
patch can affect species distribution, population sta-

bility, 2nd dispersal. (Forman and Godron, 1986).

: Spaual patterns affec: ‘many other processes. For . )

g

instance, ,the spatial pattern of: landscapes affects the.c.. B
w0 flow . of. nutrlents or: sed|ment in:surface :waters.:
Grazmg animals- transport ‘nutrients .

- across+ land-
scapes and between, patches Spa1|al patterns may

nfluence the’ flux “of: gases’ between .the atmosphere .

-andbiota' as” well7as™ the “processes redistributing ™

utrients across the landscape (’I‘umer,h 1989). . S
Thus, in:ways we only panly are beommno to

_:wherc a forest is connectcd by a wa(crcourse wa

downstream we(land Buxldma on Goutfried (1997)
we can express the mix of goods and services pro-




PR

'R. Gotifried et al. / Ecological Ecoromicy 1811996} 1 33~i40 ] E ‘ : 135

vided by the forest and the downstream wetland,
respectively, and F represents a vector of human
activities used to obtain benefits from the forest. As
the composition of F varies (e.g.. more -or less
harvesting of trees, clearing for agriculture, fertiliza-
tion, etc.), the values of each element of f change.
The outputs from the wetland, {v,,affect those of the
forest. Fish, for example, may migrate between the
two ecosystems, so that the Production of fish de-

pends on the system as a whole. Human land mzin-_ N
agement decisions, as summarized by F, affect the
spatial pattern of vegetative cover on the forested

landscape, ¢, defined as & vector of spatial cover
attributes. » '
Similarly, the following equations show that the

mix_ of goods and services provided by the wetland'."”

depends upon inputs from the forest, humans and the
spatial patterns of"the wetland:’

w=j(f.W,c,) ) ST,
__k(W) . ) [ “ﬁ:‘ e

VAN
where! W and c. represent, re5pecuvely. vectors of ER
human inputs used’ on the wetland and of spanal . .

attributes of the wetland.
By varying the types of manavemem, F and w,
used in the ecosystems, the management regime(s) .
offering the mix of watershed goods and services:of.
greatest value to society can be found. This mvolves
calculating, for each. management regime;:t the sum of
the .consumer surpluses of the, ooods and servrces
provrded by .each ., ecosystem z_md . by,,vthe‘rr?
interaction. Because the._ foresr :md_ downstream_
wetlzmd relare mumately wuh one, another th

of the enure watershed cannot be detennmed“'by‘

'evaluatmg mdmdual components.'

Rather, the, sizes and types of rmpa.c"
systems .01’ one another dxffer,, 50. Lh‘

"I'hrs effetr of spaual‘_pattem on ‘]andscape output mix"
% e T o 2 TGN
economres 0 éonf' ourauon (Wear s

pul C _
»pnsed of a’ forest and wetlzmd wrll'depend upon the

ns'{‘ “

-\_depends upon €co

ing one component in this manner also fails to
consider the possibility that, because of these interre-
lationships. society ‘ could-be better off if the individ-
ual component were managed for less than its opti-
mum value so that the entire watershed had a greater
value. For these reasons it makes ‘sense to value the
watershed ‘as a whole. This * requwee knowing not
only the interrelationships Between functions within
an ecosystem, but “the ‘in&relationships between
ecosystems (Gottfried, 1992). *°

Boundaries also, make a d|fference when consider-
ing the impacts of spaoal pauem “on ecosystem out-
puts and value. Whereas the val ue of any one parcel
or ecosystem takes a5 a owen the spanal pattern of
the’ surroundmo landscqne' all the'land use decisions*.
of resource manaoers on the landscape together de-

ponems The producuon “of neotroprcal birds, spotted
owls :md red-cocka ed woodpeckers requrres com-

Ry

SR TNV ‘.s-"e_,,,n— [T AR
‘between the two componem

ecologrcal rerlau‘onshrp

L .,-,_ iy fi(:?'i"‘ -_0‘:”\ ‘( [AEEN > ML T
ecosystems 1s . well ,t‘he .spatial pattem emervmt7
73 Gl B Bt S ey v
se,decrsron f the resource man—

u’ 99‘

'aoers. ,The vecror or lanoscape ourpurs L merer'ore

,}n:l« Rols TS AT T

ogrcal re_iauonshrps wrthrn and

v{\ rent

the’ amounts 4dnd

(et

"confi ouranori

1

r
et

types “of “hufhan® mputs 'and the Spa[
o e o of covers that emerge:
e o e L=I(F,W,C)
For drxcuxssons or meusurcmcms of, sp.mal p:urem see Turner o
G99 L= l(h(w F; c,)
For more dJetail on valuing ccosystems and watersheds as
multiproduct and systems of linked multiproduct assets, see Gott-
fricd (1992). For a discussion of optimal management of forest

—m(c/, c.)

stands when interactions with ncighboring <tnds are ken into

account, see Swallow and Wear (1993

The value of this Lmdscupc can be found using the

same mcrhodolony as that for lhe componen[ ¢Cosys-




tems. |n eyther CaSe, the paturdl sy>Stcun pluuules o
mix of valued goods and services that depends upon
management. By varying management practices on
the landscape, the practice(s) offering the greatest
value can be found.

In a market economy whose landowners make
land-use decisions in a decentralized, unregulated
manner, there are four reasons why the market can-
not create an optimal landscape where all the societal
values stemming from land use are taken into ac-
count. First, we know relatively little about the func-

tions i through m. Even the function relating spatial

pattern to ecological processes varies according to
the scale of analysis (Turner, 1989; Turner et a..
1989). Should* landowners attempt to compensate
one another fo; 3l externdlities, they lack suffluent
information to do so.

Second, where-many landowners exist in a water-*

shed, it is widely acknowledged that the optimal

amount of pollution, sedimentation, etc._ cannot, bc ’ B
.. given the’ ecoloomal complexmes invoived and the™

achieved, even with the existence of - clearly deﬁned

property rights wuhout some form of outS| de mter o _“

vention. L.

Third, economies ‘of configuration,, whose effects ;

may be felt over large distances and, long perlods of ,'|.'f

time distant from their causes, make intervention”
difficult. Not only is.the information reqmred dxfﬁ
cult to attam, but because of the spaual dxmensmns
involved in producmg landscapc goods and servxces
each landowncr would have to reccxve md1v1duahzed

opumal landscape co

RPN «v_--A,. ey 732 Teotiud

5. .
[ncentives

includes both positive and negative incentives.:

.society I must be clear whal lt Wlshes to sustam and

N atmm andsc.xpc lcve! management goals. One rather -

UCHICHEL BUBLUULL, JUDED U “lltivas syt Wil aus

cause landowners jointly affect the landscape’s eco-
logical processes, scale problems emerge when taxes,
subsidies, or other economic policy instruments at-
tempt to internalize individual landowners' extemali-
ties. Instead, owners must be dealt with as a group,
for it is at this scale that landscape level processes
emerge. Because of these scale problems, individual
owners acting alone cannot provide the socially opti-
mal mix of ecologically-provided goods and ser-
vices. Rather, this requires orchestrating human en-
deavors across a landscape and across landowner
boundaries. In short, the presence of economies of
configuration implies that the market will fail, even
when traditional methods ‘of mternallzmg extemah~
ties are applled ‘*,
S1mﬂarly, at Ienst for the short to medium term,
attempting o value ecosystems comp letely in the'
face of substantial economies, of conflguratlon may
prove’ next to 1mp0551ble or at least uneconorrucal

difficulty of ‘placing values on different mixes of -
species. Rather, it may be better’to consider manage-
ment of landscapes for. sustainable production of - «
socially valued goods ‘and . services, In doing so

¢

S

for land uses on adjommajparcels of pnvau lands-to

.’piausxble \OClcl\' would;f
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than regulate private lands. It is not as easy to argue
that public lands have comparative advantage to
solve these problems.

Ecosystem goals probably cinnct always be
achieved solely through ecosystem management on
public lands either because (1) the existing condition
of the landscape does not allow for the desired level
of ecosystem benefits, or (2) the amount and distri-
bution of public lands_within the ecosystem is insuf-
ficient for achieving-gbjectives. If we can identify
where the first case holds, we can identify where
ecosystem goals are infeasible, or where some types
of restorative programs are required.

If the latter holds,. then a different and far more

complex situation emerges. One set of approachesto . . ..
landscape management in this case-the. central. ... .

planner option--relies o central govemment.action.-
If the, government owns too little land to effect
ecosystem/landscape scale .societal goals, society

. ers in a planning region-:This would" assure accept-

.. regional Iandscapescale

137

On the other hand, in the' mixed public/private
option various kinds of incentive programs combine :
with private ownership to provide promising institu-
tonal arrangements. Regional govemnmental Of
guasi-governmental institutions could be established
to use incentives to coordinate landscape manage-
ment in light of economies ‘of configuration. Such
ingtitutions might establish+a- mechanism for ex-
changing harvesting rights; among private landown-
able returns on investment-and .avoid taking of pri-
vate property. However, such institutions; too, could
fail prey to some of the:-difficultiess of centralized
management. Some people’ hold: of course, that both - =
central and regional land management imply substan-

tal waste of scarce resourcesidue:to thexr purponed

it -q ..4 ,w» .~:f~~»

nefficiency. ;
Rather than work through some form of central or

manawemcnt, government

can expand public ownersh|p However, land, acqu1— < pollcy could: attempt ; tO starget critical ‘areas whose™ " -

sition, particularly in .a time of tight budgets, may -
not be feasible.. Moreover, such acquisitions’ usurp _

private. rights, somethmg that. using government Iand- -

to provxde envxronmental goods. and, services hoped 5

oardless Of whecher or not such ccntrahzed land'_'-
planmng is techmcally effecuve today s 1deolog1cal ’
climate whrc “tends, to _reject all _central .planning
renders such an approach mfeasnblc Moreover,. the ,
very act, of federal oovemmem manaomo Iarge blocks A
of pubhc land affects’ many Oroups who perceive that- 3
this threatens their rights or_ interests. While optimiz-;

emmem could purchaseisuc
,.,_than dlscussed

- €conomies ; of : sonf:gurauon‘

;; targeting option i

locational. attributes -singled:them- out for importance =
- (e.g., corridors .connecting habitat’ patches that other- !

. wise would . be. 100" Small vor*cerr.am TSpecies).; Gov=nmar:
:lands(a rsmaller “task 17
orcvxouglv) nurch:me ’develpnmem

. age an entire: Jandscape when _nly a‘small portron of.:'{k

. the landscape. ulumatelyf'may“provrde the necessary Y"1
may ¥imposeTiunneces- 2567 ;
:on_ all landowners. The‘if'*' R

, Spatal problem

ing land, use requxres that .managers fully- take into g._ul——may Jie:in encouraomg the'formauonof VOlunmry

account trade-offs between various user groups, the
current highly politicized and emotional process of

dealing with conflrctmg claims to public lands. does- - ;--groups could include - farmers; timber compameg
.- govemment agencies,: -and cnwronmenml -and other

not lend-itself 1o rational, optimal land * management
Public land management’s vulnerablhty to sudden

changes originating in the political process threatens' .

the ability of the government to manage ecosystem
processes and landscapes effectively. Given the
above. centralized approaches to land management
carry with them scrious difficulties.

coalitions’ or-partnerships fof:: user*groups ‘that ishare 57"
an interest.in-the.fusesof “the iregion’s land:. Such =

not-for-profit organizations;: For’ instance. in Oregon
a conservation group, 1000 Friends of Oregon. and
the Homebuilders Association of-Metropolitan Port-
land (HAMBP) joined. forces on’ the drafting. revi-
sion, and adoption of city and county comprchensive
plans. 1000 Friends of Oregon realized that preserv-



sity urban development, @ goa that they obtained
-through this process. HAMBP gained increased op-
portunities for housing construction, a shortened per-
mit process, and less restrictive and exclusionary
zoning practices (Long and Arnold, 1995). In the
East and Upper Midwest of the US, watershed coun-
cils are widely used to bring together ail the stake-
holders in a watershed, including government offi-
ciais a al levels (as pamcrpams or advisors), to
develop and implement watershed restoration plans
and to coordinate management policies -along their
rivers (Doppeit et a., 1993). In the Pacific coastal -
region of Costa Rica landowners are discussing join-
ing their codstal mountain properties into a large
private ecotoadsm reserve,-while in Ecuador fisher-
men, shrimp pond operators, and other groups coop-
erate on improving the water quality of the river .
upon which they depend for their livelihoods. This
involves agreements on refraining from cutting man»'f
groves (personal observation).. 3
Lee (1992) has suggested several crlterrafor eval-

uating instituticnal arrangements. These criteria can -

be used 1o asses; the-ecological efficacy: of -private .
and public -land ownership. He .suggests: that two -
primary ‘requirements for sustainability include .the ~.~‘3~
use of , ecological , information, in, decision-making -
and, assuming the. .former, successful. control over
human .activities.(effective .institusions).;People can :
adapt .to ecological realities:-only : ifthey perceive
these realities accurately. Four conditions; or factors;.

- may result,in poor perceptions ‘of ecological realities %
- in highly differentiated societies with: complex public’
or_ private, institutional {arrangements, for ‘managing

. ecosystems. First, resource managers are: socxally and
" spatially. removed from. those..producers- who' make”

resource decxsxons,atrthe lowest: level -and. who ob-"

serve. the. environmental - feedbacks = of ‘those “deci-:

- sions. Second,.managers react.too litle-and too late-

to unfavorable.impacts, or take:i inappropriate actions.:

Third, resource;managers. perceive a po(enual envi-

ronmental problem but, because [hey ‘do-not -feel -
threatened. themselves;., take no :action:;:Finally:" un- .

questioned moral. t:ommitments toideolocﬁes such as’

e

tention from problems relammg to speC|f|c eco!oalcal

conditions . R TR VN
Making decrsron makers more r%ponswe to Iocal

S

% “Small-scalé’ collecuv‘c reoulanon can hmrt cffecnvely

reside for long periods in the area they manage, can
mitigate the first three factors. Increasing the author-
ity. responsibility, and accountability of localized
decision-makers, and improving integration of scien-
tific learning with decision-making, can decrease the
impact of the fourth factor. Small private ownership
managed under a. system of incentives may ulti-
mately do a better job of meeting ali these criteria
than large public, or other large-scale, ownerships.
Voluntary conformity with these ecological goals
likely would work better if landowners see that it is
in their. interest to adopt new land use practices.
Firey (1960, 1963) concluded that individuals only
are willing ‘to sacrifice now in order to conserve
resources for future generations if at least two condi-
tions are met: (1) that individuas internalize values
that stress future generations, and (2) that these

. values prove beneficial to the individual or group

and maintain’ self-esteem and group identification.
- Otherwise, farmers, for instance, will express an

. idealisti¢’ commitment  to conservation, but fail to

practice it, as Firey observed.”When people habitu-
aly, or voluntarily, adhere to certain routines they

« believe -dre” morally right, there is little need for,
coercion and’ formal socia Control N
Firey (1963) stated that ensuring stable msuru~

- tions, ‘such as’ pnvate propen:y, nghts to pmtecnon
+and- basrc human nohts is the' most rchab!c way’ of

T \ehcmno commitments’ to* future’” oencrauons from

“those now living. Among various institutons, rela~
] vely small ‘social- oroamzmxons seem to be most
~adept. at' msmuuonahzmo behavxors tha( affecr eco~

* Getting “private’ ¢
“public .'f"éoba

“cal processcs and the ‘nimber of ¢ owners mcreases

“most of the ‘information patholoaxcs descnbed above,
increase the hkehhoo_c_i 'tr'mt ecolooxcally mformed




may limit information pathologies, and offer the
most hope of incorporating ecologically-informed
resource management into habimal, or voluntary,
, behavior. Lee (1992) cbhcludes that small-scale or-
ganizations may prove more effective than large-scale
organizations in’ overcomlng |nformat|on pathologles
and that:

“a hierarchical ”sy'stém of r,égulatioh‘ invblving local
communitie§ -as the. primary collective governance
units may Be-the most efficient and effective means
for institutionalizing sustainable ecological pro-
cesses, because an ecological identity and conscience
are more likely to be products of community life
than of regional or national collectivities.” (p. 87)

~However small-scale organizations. may not al-
ways offer the' best solution. Given that long tenancy
of small private owners may provide opportunities to
gain knowledge that can be used to manage land-
scapes effectively, one still must ask how effectively
older generations transmit this information to their

youth. In many areas cultures are chariging rapidly

and old ways are being lost. In areas of high owner
wmover, such as areas subject to second-home con-
version or influxes of new residents from outside of
the area, local ownership need not. carry with it
substantial ecological knowledge." Achieving -optimal
land use via community organizations assumes that
organizations ‘and individuals will be able to work
together. Where ‘issues have become highly emo-
tional, cooperation may prove difficult to obtain. In
these cases society once again must assess which
types of organizations offer the wst hope of gaining
and using ecological knowledge effectively.
Because economies of configuration give rise to
externalities that cannot be addressed through the
unaided market, the costs of achieving landscape
goas are likely to- be high. When information
pathologies and interagency coordination difficulties
can be overcome. using public hinds to provide
ecosystem services. when ecologically feasible, may
prove most cost-effective. This may require creative
new ways of structuring public institutions. The
avoided costs of regulating private lands may easily
offset the foregone revenue flows from public lands.
When public lands are. .too small to provide the
needed economics of configuration, either targeted
policies and/or promotion of community-based

.
0o
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groups as primary resource regulators may prove
most effective. -

In any case, society must ask .whether the added
costs of regulation or institution-building warrant the
benefits obtained from more optimal land use pat-
terns. In the Case of Community groups or parter-
ships, theory would suggest that they do so out of
perceived self-interest-——that’ (he perce|ved benefits
they receive exceed thexr costs ‘In the case of central-
ized decision-making,. it is - dlfﬁcult to gauge the
benefits derived from ‘ecosystems. Herein lies a sub-
stantial challenge for nonmarket valuation: defining
values for alternative states that are complex and
highly uncertain. However, while it may be difficult
to place values on ecosystem conditions, ocher evi-
dence may ‘imply that benefits clearly outweigh the
potential costs of regulation. The perceived value of
ecosystem services reflected in the Endangered
Species Act is very high. Some would argue that it
places a practically infinite value on individual en-
dangered species. As a result, the Act has justified
very costly interventions. If improved ecosystem
health prevents endangering species, this suggests
substantial returns to ecosystem ‘management, given
the very rea and substantlal costs that could be
avoided.

In assessing whxch msutuuonal an'anocmems dest
bring about maximum benefits at least cost, no one
approach may prove suitable in. all cases. Optimal
land use requires understanding the social dynamics
that make possible, or obstruct, certain institutional
solutions. One point is clear: dealing with economies
of configuration will requwe erX|b|I|ty and creativity
on al -Jevels of society. = N

-
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